Objectives-To survey audit activity in primary care and determine which practice factors are associated with completed audit; to survey the quality of completed audit projects. Design-From April 1992 to June 1993 a team from the medical audit advisory group visited all general practices; a research assistant visited each practice to study the best audit project. Data were collected in structured interviews.
Subjects-Al 189 general practices. Main measures-Audit activity using Oxford classification system. Quality of best audit project by assessing choice of topic; participation of practice staff; setting of standards; methods of data collection and presentation of results; whether a plan to make changes resulted from the audit; and whether changes led to the set standards being achieved. Results-Audit information was available from 169 practices (89%). 44(26%) practices had carried out at least one full audit; 40(24%) had not started audit. Mean scores with the Oxford classification system were significantly higher with the presence of a practice manager (2.7(95% confidence interval 2-4 to 2.9) v 1.2(0-7 to 1-8), p<0-0001) and with computerization (2-8(2*5 to 3.1) v [1] [2] [3] [4] (0.9 to 2.0), p < 0.0001), organised notes (2-6(2X1 to 3.0) v 1.7(7.2 to 2.2), p = 0.03), being a training practice (3-5(3. 2 to 3-8) v 2.1(1.8 to 2-4), p<0-0001), and being a partnership (2-8(2.6 to 3.0) v 1.5(1.1 to 2-0), p < 0-0001). Standards had been set in 62 of the 71 projects reviewed. Data were collected prospectively in 36 projects and retrospectively in 35. 16 projects entailed taking samples from a study population and 55 from the whole population. 50 projects had a written summary. Performance was less than the standards set or expected in 56 projects. 62 practices made changes as a result of the audit. 35 of the 53 that had reviewed the changes found that the original standards had been reached. 6 June 1995 projects is itself an audit activity, and so can be categorised as an audit of structure, process, or outcome."4 On this basis, use of the Oxford classification system gives an audit of the process of audit as it does not include an assessment of outcome -that is, whether an improvement in patient care resulted. We used the Oxford classification system to evaluate the extent of medical audit activity by general practitioners in Staffordshire and to determine if there were any practice factors that were associated with more complete audit. We also reviewed completed audit projects in more depth, including choice of topic, participation of practice staff, setting of standards, methods of data collection and presentation of results, whether a plan to make changes resulted from the audit, and whether changes led to the set standards being achieved.
Introduction

Methods
Between April 1992 and June 1993 medical audit in primary care in Staffordshire was reviewed through two visiting programmes. The aim was that all general practices in Staffordshire would first be visited by a team from the medical audit advisory group as part of an educational exercise and that there would be a second visit by the project research assistant to all of the practices that had completed at least one audit project to study the quality of audit in more depth. In the event, some practices refused a visit by the advisory group but agreed to be visited by the research assistant, and because of the logistics of visiting many practices in a limited time, a few practices were visited by the research assistant before being visited by the team. The practices that indicated to the team (or to the project research assistant when contacted directly) that audit was occurring were invited to participate in the second visiting programme. This invitation was by letter followed by telephone calls. If agreement was received the project research assistant met one or more general practitioners with or without the practice manager and discussed the audit project that the practice regarded as the best out of those that they had completed (no guidance was given on the meaning of best). When several projects were thought to be of equal standard, the most recently completed project was selected. In a structured interview information was collected on the details of the individual projects, including the topic chosen, the reasons for carrying out the audit, the derivation of any standards used, the methods of data collection and sampling, the participation of practice staff at the various stages of the project, classification of the projects according to the Oxford criteria (box),' the changes resulting from the projects, whether the changes had been successful, and whether any other benefits to the practice had occurred.
ANALYSES
Associations between the characteristics of the practices and the highest Oxford criterion of their audit projects were investigated by means of the Mann-Whitney U test '5 Sixteen projects took samples of the populations under study. Eleven of them used a consecutive series; one project used a random selection method from patients' notes; one project used a systematic sample of every fifth patient attending surgery in a specified period; and three projects used a convenience sample with no attempt to avoid bias. No project used an age-sex register to sample data. The 55 other projects had targeted the whole population under study.
Presentation of results
The results in 50 of the 71 audit projects had been analysed and a written summary had been produced, usually as percentages in tables or in text. In 20 of the 71 audits the analyses had been completed but not written up owing to lack of time (15) or because the staff were all aware of the results and a written presentation was thought to be unnecessary (five). In one audit the analysis was incomplete.
The results of the 70 audits with analysis were made known to staff at practice meetings or presentations in 55 cases and by informal communciation in the 15 other practices.
Changes intended as a result of audit In 10 audit projects performance met the standards set, but in 56 projects results were worse than the standards set or expected; in five projects performance could not be compared with standards.
Sixty two of the 71 practices decided to make changes as a result of the audit, but in four cases these were not set in motion because the resources were unavailable (three practices) or the staff were uncertain as to how to proceed (one practice). Fifty five of the 56 practices in which standards were not met decided on changes. Table 6 outlines the modifications that were made in the 62 practices that decided to make changes. Alterations to tasks rather than people or technology were the most 17 Disease register 10 Administrative data 3 Registration data 1 External data 1 Other 3 common. Written plans for change were made in 40 of the 62 practices.
Success ofchanges made
Of the 58 practices that had made changes as a result of the audit, 25 practices had performed a formal reaudit and another 28 had informally monitored the results of changes made; the remaining five had not carried out a review (in three cases too little time had elapsed since instituting changes). In 35 of the 53 practices that had reviewed their changes (66%), the original set standards had been reached; in 18 practices they had not been reached.
Besides the improvements in the activity associated with the audit, 67 practices reported other benefits. The most frequent advantages cited were education (35 practices), increased awareness (15), improved communications (13), and increased teamwork (16 No change decided 9 activity. (except for the number of partners) might be said to be characteristics of a well run practice. Many of these factors are correlated with each other, and it is impossible to tease out which factors are the most crucial in facilitating audit. However, these correlations may still help to identify which practices would most benefit from educational and funding support for audit. The audit score based on the Oxford criteria that was used in table 3 and in the text was calculated on the basis that the Oxford criteria are evenly spaced in value. We think that this assumption allows mean scores and their confidence intervals to be calculated, so providing an informative summary of the raw data to aid comparison of the different subgroups of practices.
QUALITY OF COMPLETED AUDITS
The research assistant visited all of the Staffordshire practices that had completed at least one audit project and had agreed to participate. This amounted to only 71 out of the 189 Staffordshire practices because of the unwillingness of some practices to cooperate and because considerable numbers had never done audit or had only just started on a project. There was evidence of a misunderstanding of the nature of medical audit, in that some practices that claimed to be carrying out audit were discovered on a visit to have been only collecting data -for example counting the number of laboratory tests ordered and the proportion of abnormal test results -without trying to set standards from, draw conclusions from, or make any changes on the basis of the data.
The 71 projects reviewed were the best that had been performed in the view of the practice. No information was collected on the other projects that the practices had completed, or had abandoned before completion, but these are likely to be of a lower standard. Our method of data collection is thus likely to exaggerate the overall quality of the current audit activity in Staffordshire.
One prerequisite for successful change is the participation and commitment of all those affected.7 I In our study general practitioners were the main movers in most of the stages of the projects, and yet the changes made as a result of the audit projects were mainly modifications of staff tasks. General practitioners have traditionally taken an authoritarian approach to the running of their practices, but they will need to allow and encourage staff to participate in evaluating practice performance and deciding solutions if staff are going to be committed to making changes.
The 71 projects studied a variety of important subjects, and we found little to criticise in the choice of topic. The setting of standards was less in keeping with recommended principles in that one sixth ofpractices had not set standards, one half had not written explicit standards, and three fifths had used arbitrary standards. Scientific principles of sampling had been ignored in some cases. '7 None of the audit projects had entailed peer The Oxford system does not include an assessment of the importance or relevance of the audit topic. A good audit project will often be based on a problem that has been identified in the practice and in which change is possible, but this important step of identification of a remediable problem is also not included in the Oxford system. Furthermore, an important indicator of the success of an audit project will be whether improvements in patient care resulted. More than half of the practices that had reviewed the results of the changes resulting from their audits had done so by an informal monitoring process, and this is likely to be more cost effective than a rigorous repetition in a formal reaudit, bearing in mind the limitations in time and resources available for audit. We suggest that the following framework is used for detailed assessment of the quality of medical audit in primary care. * Was the choice of topic appropriate (one aimed at a priority area such as a recognised problem within the practice or a topic of national importance)? * Was a sound scientific method used? * Were changes implemented to resolve any problems found? * Were the changes monitored?
